The use of 2-thionaphthyl acetate as a substrate for the localization and characterization of nonspecific esterase activity in rat alveolar and peritoneal macrophages.
A 2-thionaphthyl acetate substrate was utilized to assess the subcellular distribution of nonspecific esterases in rat pulmonary alveolar and peritoneal macrophages. The enzymatically liberated 2-thionaphthol was visualized at pH 7.1 by utilizing gold as a capture agent. Glutaraldehyde-fixed macrophages derived from healthy animals using standard lavage techniques exhibited a high affinity for the substrate and reaction times were thus relatively short (30-60 min). Alveolar macrophages had heavy reaction product on the external surface of the plasma membrane and membranes limiting cisternae of rough endoplasmic reticulum, Golgi complex and mitochondria. Only a thin layer of reaction density was observed associated with the limiting membranes of lysosomes and phagosomes. Peritoneal macrophages were similarly but much less intensely reactive, although they generally lacked or had very little plasma membrane-associated staining. The 2-thionaphthyl acetate esterase activities in both alveolar and peritoneal macrophages were sensitive to diisopropylfluorophosphate (DFP), while only the latter was inhibited by sodium fluoride. Polyacrylamide gel isoelectric focusing of whole cell homogenates indicated that the 2-thionaphthyl acetate esterase activity was the same as that for alpha-naphthyl acetate in these cells. The data indicate that a significantly different distribution of nonspecific esterase activity results with use of a 2-thionaphthyl acetate substrate in the presence of gold ions than that previously reported with other methods. The rapid penetrability and sensitivity of this substrate make it a potentially useful tool for evaluating subcellular localization of esterase activity and probing characteristics of cellular organelles.